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(54) Silicone derivatives, their production and lise 

(57) Disck)8ed are an^nosnicone derivatives havirig 
triazinyt groups or pyrimidinyt groups bound to amino 
groups of amino silicones, their production and use. 
said silicone derivatives being able to gel silicone oil or 
to increase the viscosity thereof stably and hompgene- 
. ously. and therefore being useful as bases for cosmet- 
ics, pharmaceutical preparations and industrial 
materials. 



O 

Q. 

lU 



Pitraad by Rank Xans (UK) 



EP0751 170 A2 



Description 

FIELD OF THE iNVENTION 

5 the presem irrventkm relates to novel silira^ 

BACKGROUND OF THE INVENTTQN 

Silicone oil is useful lor Hs heat resistance, lubricity;' water repellency, gloss retention, mist prevention, antistatic 
10 propertieSp mold release lii^ricant, corrosion resistance, chemical stability and safety. Utilizing these properties, silicone 
o9 has hitherto been used as bases of compositions In a wide variety of fields including various industrial materials such 
as textile treating agents, surface lubricants, water repelling agents, resin modif iers. paint additives, electrical insulating 
agents, heat media, grease, oil for nnachlnery, foam stabilizers and anti-foam agents, phannaceutical preparations and 
cosmetics. 

15 In particular, silicone oil has been used as bases of phamnacajtical preparations and cosmetics because of its 
safety. Usually, low-viscosity silicone oil having a viscosity of 1 00 cs orless at room temperature is widely used as the 
bases because of its improved extensibility, refreshing fee&ng and high safety However, for example, wheri a paste-Glee 
or grease-like silicone composition is prepared, it is difficutt to obtain a smooth, homogeneous composition in a Single 
system, and bw-viscosity silicone oil is easOy separated or discharged from the resulting ooniposition..reisulting in low 

20 Stability. 

In order to solve the atxyve-mentioned prodem of low-viscosity silicone oil, there has been proposed the use of 
organic materials such as the methods of using fatty acid esters of dextrin as thicl^eners (see Japanese Patent Unex- 
amined Publication Nos. 62-121764, 62-143970. 62-143971 and 63-159489), the methods of using fatty acid esters of 
sucrose (see Japanese Patent Unexamined Publication Na 63-235366) and. the methods of using trimethylsilylated 

25 polyvinyl alcohol or trimethylsitylated polysaccharides (see Japanese Patent Ihiexamined Publicatioh No. 62-240335). 
and the use of inorganic materials such as the methods of using organically modified viscosity minerals (see Japanese 
Patent Unexamined Pidjlication Nos. 62-45656, 62-54759 and 63-^779). However, the use of these organic and inor- 
ganic materials as the thickeners results in the problem of deteriorating inherent characteristics of lowviscosity silioone^ 
oil such as refreshing feeling and extensibility. 

30 Recently, methods have been proposed in which tow-v^cosity silicone oil is treated using compounds obtained by 
partially crosslinking silicones having a specific degree of polymerization as titickeners under shearing force, thereby 
obtaining homogeneous paste-like silicone compositions (see Japanese Patent Unexamined Publication Noa 2-43263 
and 5-140320). However, these methods require the use.of mixers such as ball mills, three-roll mills and colloid mills 
having strong shearing force fbr obtaining paste-Oka sOioone compositioifis, resulting in disadvantages such as trouble- 

35 some preparation, high viscosity of the resulting compositions and resfricted compounding amounts of ttie composi- 
tions. Bases have ttierefore been desired whuch can make gel and increase viscosity by simpler compounding wittiout 
impairing tiie inherent feeling of low molecular weight silkxmes having a viscosity of 100 cs or less. 

SUMMARY OF THE INVEIMTION 

40 . 

As a result of irttensive investigation under such situations, ti)e present inventors have discovered that novel sBi: 
. cone derivatives in which triazine compounds or pyrimicfine compounds are . chemically bound to amino groups of 
amino-modif led silicones can gel silknne oil and/or Dquid ofl or can increase tiie viscosity tiiereof simply and stably, tiius 
completing tiie present invention. 
45 Namely, tiie present invention provMes: 

(1) A triazinyl group- or pyrimidinyl group-containing anvno-modified 

a pyrimidinyl group bound to an amitio group of an amincHnodif ied siOoone. or a derivative in which triazine or pyri- 
nrdcfine is bound to silicone oil; 

so (2) A triazinyt group- or pyrimidinyl groip-containing amino-modSied sHkx>ne derivative represented by general for- 
mula (1). including a silicone derivative in which a triazinyl group or a pyrimidinyl groif) is chemically bound to sOi- 
cone oa as represented by g^erai foirmula (1) irrespective of its r^ 
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wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocaitx)n group of 1 to 8 cart>on atoms; m and n each represent Integers from 1 to 6; h represents an integer 
from 0 to 6; V represents an integer from 1 to 400; and at least two of Y are nitrogen, and the remainder is cartwn; 
15 (3) Tbe silicone derivative described in the above (1 ), which is represented by general formula (2); or an arnino sil- 
icone derivative in which a triazine ring or a pyrinwiine ring is bound to .silicone oil having one amino end grovp at 
the amino end thereof : 



20 



25 




wherein each R, which may be the saime or different represents hydrogen or a linear, branched-diain or^ic 
hydrocarbon group of 1 to 8 carbon atoms; m and n each represent iritegers from 1 to 6: h represents an integer 
from 0 to 6; "a" represents an integer from 1 to 400; at least two of Y are nitx)gen:atoms. and the rernainder is a 
cajt)on atom; p represents an integer from 11o 3 in the case of triaztne/or from 1 to 4 in the case of pyrimidine; and 
35 when p is 1 or 2 in the case of triazine, or 1, 2 or 3 in the case of pyrimidine. a hydroxy! group, ari antino group v/hich 
. may be sut}stjtuted by a linear or branched alkyi group of 1 to 6 carbon atoms, a halogen atom, a cart)Qxyl group, 
a linear or branched alkyI group of I to 6 cait)on atoms, a a linear or branched alkoxyl group of 1 to 6 cartx)n atoms; 
as .weD as a hydrogen atom, may be bound to a residual cartxm atom of the triazine ring or the pyrimidine ring; 
(4) The siliconederivative described in the above (1), which Is represem 



45 




wh^ein each R. which may be the same or different represents hydrogen or a linear, branched-chain oir cyclic 
. hydrocaitx>n group of 1 to 8 canton aton^; m and n each represent iritegers fibrh i to 6; h represents an integer 
from 0 to 6; "a" represents an integer from 1 to 400; at least two of Y are nitrogen atoms, arid the rernainder is a 
carbon atom; q is an integer from 0 to 10; p r^esents an integer from 1 to 3 in the case of triazine, or from 1 to 4 
55 in the case of pyrimidine; and v^enp is 1 or 2 in the case of triazine. or 1.2 or 3 in the case of pyrini^ 

^upL an amino group which may be substituted by a linear or branched alkyI group of 1 to 6 cait)on atoms, a hal- 
. ogen atom, a carboxyt group, a finear or branched alKyl group of 1 to 6 csabon atoms, or a linear or branched alkoocyl 
grot^p of 1 to 6 cajt)on atoms, as weU as a hydrogen atom, may be bound to a residual cari^ 
ring or the pyrimicfine ring: 
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G) When q is from 1 to. 10. A1 and A2 are each represented by generaffomwla (4): 
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IS 



H (CH,) -|— N— (CH,) I — Si— Oj— Si 




(CH,) 




(4) 



wherein R, m, n, h, a and Y have the same meanings as given above: and AV and A2' each represent hydro- 
gen atoms, hydroxyl groups, amino groups which may be si^tltuted by linear or branched ialkyl groups each 
having 1 to 6 carbon atoms, halogen atoms, carboxyt groups, linear or branched alkyi groups each having 1 to 
6 caribon atoms, or linear or branched aikoxyl groups each having 1 to 6 carbon atoms; 
or A1 and A2 are each represented general formula (5): . 
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-N- (CH,) 




— Si-f-CCH,) ~N" <CIL) NH 



(5) 
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30 



35 



40. 



whereirt R. m, n. h and a have the same meanings as given above; 

or A1 and A2 each represent hydrogen atonrts, hydroxy! groups, amino groups which may be substituted 
by linear or branched alkyt groups each having 1 to 6 caTtx)n atoms, halogen atoms. cartx>xy1 groups, linear or 
branched alkyI groups each having 1 to 6 cartx)n atoms, or linear or branched aikoxyl groups each having 1 to 
6 cartjon atoms; and 

(ii> When q is 0, general fornujia (3) Is represented by general 




•N (CH,)_ — N-(CH,) 



\ 



A 



R 



R L 



(CH,) ^-N-j (CH,)^^NH I (6) 



said sHicone derivative induding a derivative In which 1 to 3 caitxm aton« 

atoms of the pyrimidine ring are bound to a,cKrtamiho silicone oil at both amino ends thereof, also including a 
structure composed of 2 to 10 repeating units thereof whk:h includes a linear, branched and/or n^wbrk struc- 
45 . ture, and including a derivative in which one end of.the a,aKiiamino silicone oil may be ah amino groip or an 
amirK) group substituted by a Gnear or branched alkyI groif) of 1 to 6 carbon atoms without bonding to the tri- 
azinyl group or the pyrimWinyl group; 

(5) The silicbne derivative described in the above (1) represented by general (omiula (7). which is obtained by 
so aOowirig a side-chain antino silicone oil to react with a reactive group-containing triazine or pyrimidihe compound: 
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(7) 



IS 



20 



wherein each R. which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocartx3n group of 1 to 8 cart)on atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; V and "b" each represent integers of 1 or more, "d" represents an integer of 0 or more, and "a^bfd** 
represents an integer of 400 or (ess; "a", V and 'd** each show the ratios, and do not specify the order of arrange- 
mem; and at least two of Y are nitrogen atonns* and the remainder Is a carl^ 

(6) A method for producing the silicone derivative descrit>ed in the above (1) which comprises allowing a amino sil- 
icone ojl to react with a reactive group-containing triazine or p^nriid^^ 

(7) The method described in the above (6), in which the amino silicone oil is represented by the following general 
fbrmula (8): . 



30 



35 



AO 



B 



J' U' ]_' 

4Si— 044-Si--0H — ^Si— E 



B- (8) 



B* 



wherein each R, which may be the same or different, represents hydrogen or a liriear. branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; a and b each represent integers of 1 or more, and the sum of a and b 
represents an Irrteger of 400 or less; a and b ^ch show the ratios, aiid do hot specify the order of arrangement; 
and at least one of B, B* and B" is a group represerited general fdn^ 



- (CH,) 



•t 



(CH,)„— N H 

I 



(9) 



wherein each R'. which may be the same or different, represents hydrogen or a linear, branched or cyclic hydrocar-. 
4S bon group Of 1 to 8 carton aton^;m and n each represem integers from 1 to 6; and ^ 
0to6;and 

the reactive group-containing triazine or pyrimidine compound is a compound represented by the following general 
formu4a(10): 



so 
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IS wherein at least one of X\ and r^resents a halogen atom, the remainders each represent hydrogen atoms, 
hydroxyl groups, amino groups which may be substituted by linear or branched alkyi groups each having 1 to 6 car-, 
bon atoms, carboxyl groups, linear a branched alkyl groups each having 1 to 6 carbon atoms, or linear or branched 
alkDxyl groups each having 1 to 6 caifoon atoms; and at least two of Y are nitrogen atoms, and the other Is a caibon 
atom; 

20 (8) A gelling agent conprising the triazinyl group- or pyrimidinyl group-containing silicone derivative descr3>ed In 
the above (1). (2). (3). (4) or (5); 

(9) A composition comprising the triazinyl group- or pyrimidinyl group-containing silicone derivative described in the 
above (1), (2), (3), (4) or (5) and silicone oil and/or liquid oil; and 

(10) A base comprising the triazin)rl group- or pyrimidinyl group-containing silicone derivative desabed in the 
25 above (1), (2), (3). (4) or (5): 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will hereinafter be descr3)ed In detail. 
30 When the novel silicone derivatives of the present invention are produced, in addition to methods in which anruno 
silicone oil is allowed to react with reactive group-containing triazine or pyrimidine compounds as raw nrtateriaisi meth- 
ods can be employed in which reactive group^modified silicones havirig xeactiye groups such as halogen aind an^no. 
groupKX)ntainirig triazine or pyrimidine obmpound^^^ 

shp in the reactive groMps with the first nfiethod. This is the reason why the silicone derivatives of the present inventipn 
3s include aD compounds represented by general fbrnnula (1 ). However, the reactivity of the reactive grcHjps such as.halo- 
. gen on heterocyclic moiety is stronger in the first method, so that the first method is generally usied. The first method is 
hereinafter mainly described, birt the second method can also be used similari^^ 

As the starting materials for producing the novel silicone derivatives of the present invention, the case of using 
amino silicones is first descrflDed. The sites of amino modification may be any of side chains, one end and both ends. 
40. and me nurTi>er Of the amino groips, the position thereof, etc. are.notUmrt 
These amino silicones are represented by the following ge 
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wherein each R, wtuch may be the same or different, represents a linear. brancheMiain or cydic hydrocarbon groiip 
d 1 to 8 caibon atoms: at least one of B, B* and B" is.a group represented by 



EPO 751170 A2 
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R' 



(CH,)„ N— -H (12) 
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IS 



wherein each R\ which may be the same or different, represents hydrogen or a finear, branched or cycfic hydrocarbon 
group of 1 to 8 cartx>n atoms, m and n each represent integers from 1 to 6, and h represents an Integer from 0 to 6; the 
remainders of B, B* and B" each represent linear, branched-chain or cyclic hydrocarbon groups each having 1 to 8 car- 
bon atoms; a and b each represent integers of 1 or more, and the sum of a and b represents an Integer of 400 or less; 
and a and b each show the ratios, and do not specify the order of arrangement 

Examples thereof Include amino silicones having one amino end grpip. represented t^.the following general for- 
mula (13): 
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wherein each R, which may be the same dr different represents hydrogen or a linear, branched-chain or cyclic hydro- 
cartx>n group of 1 to 8 carbon atoms; B represielnts a group represented by general formula (12); and a represents an 
integer from 1 to 400; . 

a,(0KfiaminQ silicones represented by the fbllowing general fomiula (14): . 
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wherein each R. which may be the same or different represents hydrogen or a linear, branched-chain or cyclic hydro- 
cartxm group of 1 to 8 carbon atoms; B and 8** each represent groups represented by general formula (12); and a rep- 
resents an integer from 1 to 400; and 
skle;^:hain anuno silicones represented by the foOowi^ 



R— Si— 0- 





"r 




R 
1 


0— 


1 . 

-Si— 0- 




-Si— 0 
1 




1 

_R 


a 





--Si— 0 Si— R (15) 



■7 



EP0TO1170A2 

wherein each R, which inay be the same or differerrt, represents hydrogen or a linear, branched-chain or cydic hydro- 
carbon group of 1 to 8 carbon atoms; B' represents a group represented by general formula (12); a and b each repre- 
sent integers of 1 or more, and the sum of a and b represents an integer of 400 a less; and a and b each show the 
ratios, and do not specify the order of anrangement 

5 in the compounds represented by general formulas (13). (14) and (15), the amino silicone derivatives used in the . 
present invention, examples of the h^rpcarbon groups each teving 1 to 8 carbon atoms represented by R Include lin- 
ear hydrocarbon groips such as methyl, ethyl, propyl, butyl, pentyl. hexyl. heptyl and octyl. branched hydrocarbon 
groups such as tsopropyl and isohexyl. alkenyl groups such as vinyl and allyl. cydoalkyl groups such as cydohexyl aind 
cydoheptyl. and aryi groups such as phenyl and tolyL These hydrocarbon groups may be substituted by halogen, etc, 

10 and examples thereof Indude 3,3.3-trifluoropropyl. Methyl and phenyl are preferred among othtfs. and methyl Is partic- 
ularly prefened^ 

In the compounds represented by general fomuilas (13), (14) and (15), the number of silicon atoms contained in a. 
modified silicone nx)lecule (a^b) is 2 to 400. preferably 1 0 to 300. and more preferably 40 to 1 50. 
Exanrples of the anoino silicones used in the presert inventk)n indude the following: 
IS- Amino Silicone Oil Manufactured by Dow Coming ToraySiOcohe Co.. Ud.* 

Structure (1) (a, w-diamino silicone) 
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Structure (2). (Side-C3iain amino silicone) j 
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R: Alkylene 
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Product 
Naine 


Viscosity 
(cs) 


Specific 
•Gravity 


Refractive 
Index 
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. .NH2 
equivalent 


5 . 
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30 


0.96 


1.414 


a,oH£amino silicone ' 


650 
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1.407 


ditto 


2200 




BY16-828 


120 


1.05 


1.453 


side-chain amino silicone 
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1.411 


ditto 


4000 




SF8417 
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1.4S2 


ditto 
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BY16-849 
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1.426 


ditto 


. 600 . 




BY1M72 


18000 


1.01 


1.421 


ditto 


2000 


IS 
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240 




1.408 


secondary amine 
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one amino end grouf> 


4000 



20 Amkio Siicone Oil Manufactured by Nippon Un)carCa,Ud. 
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The molecular weight d these amino sOicones is 100 to 30.000. preferatsly 1,000 to 20.000, and more preferabty 
3,000 to 10.000. : 

The triazine and pyrimidine compounds having reactive functional groups which are used for reaction with the 
amino siDcones are represemed by the foHowing general fomriula (10): 
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wherein at least one of X^ and represents a halogen atom, the remainders each represent hydrogen atoms, 
hydraxyl groups, amino groups which may be substituted t^y Gnear or branched-chain alkyl groups each having t to 6 
carbon atoms, carboxyl groups, linear or branched alkyl groups each having 1 to 6 cart)on atoms, or linear or branched 
alkoxyl groups each having 1 to 6 cartx>n atoms: and at least two of Y are nitrogen, and the other is carbon. 

The reactive groups of these triazine or pyrimidine compounds may be any, as long as they are groups which react 
with amino groups of the amino silicones. Examples thereof include Imogen atoms such as fluorine, chlorine, bromine 
and iodine. Although substituent groups X^ and X^ of the triazine skeleton may also be any, examples thereof include 
hydrogen, hydroxyt. amino groyps which may be substituted by alkyl groups. hak)gen. caiboxyl. linear or branched alkyl 
groups each having 1 to 6 carbon atoriis. or linear or branched alkoxyl groups each having 1 to 6 carbon atoms. In the 
. amino groups whk^h may be substituted by the alkyl groups. saU alhyl groups Include. linear or branched alkyl groips 
each having 1 to 6 cartxxi atoms. Examples of the alkyf-substttuted amino gifoups include ethylamino, propylaminb and 
isopropylaminb. Further, the cart>oxyt groups contain salts thereof such as alkali salts and alkaline earth metal salts, 
and examples thereof include sodium, potassium, calcium, magnesiimi, aluminum and zinc salts. Examples of the lin- 
ear or branched alkyl groups each having 1 to 6 cartx)n atoms include linear alkyl groups such as methyl, ethyl, propyl, 
butyl, pentyl and heptyl, branched alkyl groips such as iscpropyl, isobutyt. isopehtyl and isohexyl. and those of cyclic 
aikyl groups such as cydohexyl. Examples of the linear or branched alkoxyl groups each having 1 to 6 caibon atoms 
include methoxy. ethoxy, prdpoxy. butoxy. pieritao^^ 

Examples of these triazine compounds iriclude cyanuric chk)ride. 2-chloro4.64)te(rn^ylaminp)-S-triazine, 2- 
chloro-4,6-bis(ethylamino)-S-triazine (simazine), 2-chloro-4.&bis(propytamino)-S-triazine. 2-chloro-4,6- 
bis(butylamino)-8-triazine, 2-chIoro-4.6-bis(amylamino)-Srtriazine. 2-chk>ro-4-methylamino-6^thylamino-S-triazine^ 2- 
chloro-4-methylamino-6-propylamino-S-triazine, 2-chlofO-4-ethylamino^-isopropylamino-S-triazine (atrazine), 2- 
chloro-4-ethylamino-6-propylamino-S^rlazlne. 2-chloro-4-ethytantino-6HSObutylamino-S-triazine. 2Hchk)ro-4-pro- 
pylamino-6-isopropylamino-S-triazine, 2-chlao-4.645is(ethoxy)-S-triazine, 2-chlon>4.6-bis(m6thaxy)-S-triazine. 2- 
chloro4,6-bis(propoxy)-S-triazine and 2-chloro-4,64Dis(bLto 

Examples of the pyrimidihe compounds include 2-chtoropyrimidine, 2-chIoro-4,6-dimethylpyrimidine. 2-chloro-4,6- 
(dimethylamino)pyrimtdine. 2.5-dichtoro-4-methoKy-6-trichtoromethylpyrimidine and 2,4.5.6-tetrachk>ropyrimidine. 

On the other hand, in addition to the methods in wtvch the above-mentioned amino silicones are aUowed to react 
with the reactive group-containing triazine or pyrimidine compounds as starting materials, the novel siTioone derivatives 
of the present inventkm can also be produced by allowing reactive group-containing silicones to react with amino group- 
containing triazine or pyrimidine compounds. When the reactive group-containing sdicones are used, halogen is typi- 
cally used as the reactive groups. The hak>gen silicones include, for example, chknro silicone oil and fluoro sificone oil. 
Examples of the amino group-containing triazine compounds whk^ are allowed to react with the hak>gen silicone oil 
include 2,4,6-triamino-S:triazine (melamirie), 2.4-diamino-6-drmethyl-s-triazine and 2,4-diamino-6-ethoxy-6-triazine. 
Examples of the amino group-containing pyrimicfihe compounds include 2^amincpyrimkline. 2,4-diamino-6-ethyl-5-phe- 
nytpyrimidine. 2-arnino-4-(2-dibutylarninoethQxy)pyrimidine. 5-(4'-chlorophenyi)'2.4-(Sanino-6-ettiy^^^ and 
2.4.5.6-tetraamihopyrinfticfina 

Reactibn solvents used In the reaction of these amino silicones with the triazihe or pyrinw£ne compounds or in the 
reaction of the hatogisn silicone oil with the. amino groifHXXitaining triazine or pyrimicGne compounds may be any, as 
long as they dissolve both of them. Such solvents include benzene, toluene, xylene. n-hexane,.n-heptane, carbon tet-. 
rachtoride, chtorofbrm, perchloroethytene. trichloroethylene and chk)robenzene. 

The reaction ts conducted by dissolving the amino sificone oil or the halogen sflicone oil and the triazine com- 
pounds or the pyrimidine compounds in the reaction solvents, and heating and adding catalysts if necessary. 

. The reaction ts conducted at room temperature or higher, preferably at 70 to 1 20°C. and bask: conrpounds such as 
pyridine. aniGne and alkylamines can be used as the reactkm catalysts. After the reaction, unreacted halogen groips 
are substituted by water. ak»hols, etc.foflowed by solvent removal and removal of unreacted products. Then, the 



11 



EP 0 751 170 A2 



resulting priDducts are subjected to vacuum drying to obtain the novel silicone derivatives in which triazinyl groups or 
pyrirradlnyl groups are bound to the anra'no silicone oil or the halogen 

The properties such as gel strength arxi viscosity can be controlled by changing the binding ratio of the annino sil*. 
icone to the triazinyl group or the pyriniidinyl group. 

5 For example, when added to liquid oil or silicone oil generally used for cosmetics or pharmaceutical preparations, 
a di-substituted compound in which silicone oil is introduced into two positions of the triazinyl groip or the pyrimicfinyl 
group fbrnns a hard gel, a mono-substituted compound \t\ which silicone oil is introduced into one position fbrms a soft 
gel, and a tri-substituted compound in which silicone oil Is.introduced into all three positions gives.a weak gel or a vis- . 
cosity-increased fluid liquid. With respect to cosmetics, for example, the di-substituted compounds are used for fbunda- 

10 tions, antiperspirants sticks, mascara, lip sticks and lip cream, the mono-substituted compounds are used for soft gels 
such as aeam. emulsions and cream foundations, and tiie t>sut)stituted compounds are used for cosmetic oil and liq- 
uid foundations. Furtiier. the di-substituted compounds fomiing hard gels are used for pottirig agents for electric and 
electronic parts and vibration absorbing agents for dampers, and ttie tii-substituted compounds are used for ttiickeners,. 
. sealing agents and pigment dispersing agents. Thus, any one of the monp-substituted, dh«ubstituted and tri-substituted 

IS conpounds can be selected depending on the use and ttie purpose. 

Reaction products in which halogen is left cause Irritating feeling when they.adhere to the skin. They are therefore 
unsuitable for cosmetics and pharmaceutical preparations. It is therefore preferred ttiat halogen is substituted as 
desaibed above. However, tiie reaction products containing halogen can be used fbr ottter applications such as water 
repelling agents, potting agents for electric and electronic parts and vibratipn absorbing agents for darnpers, etc. wittv 

20 out any particular problem. 

When the amino silicone is an a,®-diamino silicone or a side chain amino silicone, a compound in which triazinyl 
or pyririiidinyl groups are bound to alt amino groups of tiie a,GiKliamino sQicone or tiie side.chain amino silicone is not 
dissolved in liquid oil or silicone oil even when it is added thereto, or tiie resulting gel leads to syneresis in some oases. 
The reason for tills Is considered to be that tiie hard gel is formed by intramolecular or intermolecular crosslinking. A 

2ff re/ersible smooth gel can be formed by partially remaining the amino groups uncombined by methods such as appror 
priate adjustmem of tiie reaction molar ratio, which is deduced to be due to a hydrogen bon^^ 

For example, when the side cham amino silicone has amino groups at 40 poisitions in a molecule, a gelling agent 
can be obtained by introdudng triazinyl or pyrimidinyl groups into 2 or 3 positions, said geOing agent ^'ng a homoge- 
rieous, flexible, soft gel when added to silicone oil having a viscosity of 100 cs or lessL 

30 The compounds of the present invention represented by general fonnula (3) which are obtained by the reaction of 
tiie a.aHtiamino silicones witii reactive triazine or pyrimidine can be conpounds.showing fluidrty, compounds showing 
viscosity increasing properties, gel-like compounds or ndiber-llke elastomers, depending on the reaction conditioi^ 
such as ttie reaction rnolar ratioi the reaction tenrfierature and the reaction tinrie. 

For example, when a soft gel is desired, the reaction time Is shortened^.or the amount of tiie. reactive.group^n- 

35 taining triazine or pyrimidine compound is reduced in the reactioa When a harder gel is desired, tiie reaction time is 
prolonged, or the amount of the reactive group-containing triazine or pyrimidine compound is irK^eased. Thus, the hard- 
ness of product gels can be controlled. 

These compounds vary in viscosity according to the degree of polymerization (molecular weight) represented t>y q 
in general formula (3), and a higher nrK)lecular weight results in a higher viscosity. In addition to this, ttie linear structure 

40 and tiie aosslinked structure are obtained as the molecular structure according to mettiods of polymerization. The lin- 
ear structure results In softer compounds compared witii ttie crosslinked stiucture. F=6r example, gel-like compounds 
rich in ttie linear structure are soft whereas gels rich in the crosslinked structure become hard, resulting in elastic nib- 
-ber-Oke compounds. 

Specifically, ttie products are described as follows. 

45 When the products are mainly composed of tiie compouncte represented by general formula (3) wherein q is 3 or 
less, ttie products are poor in the crosslinked structure and rich in ttie linear structure. Dissolution ttiereof in silicone oil : 
results in varioi^ compounds extendng from high viscous materials exhibiting viscosity increasing properties to weak 
geHike oonpounds. 

. When the products are mainly corhposed of ttie ooiifiounds represented general formula (3) wherein q is 5 to 
so 10. ttie crosslinked stRK^ure is rich, resulting in exhibition dproperti 
nlbber-likepnaperties. 

When the products are mainly composed of the compounds represented t>y generad fomuda (3) wherein q exceeids 
10, the products are almost all composed of the aosslinked structure and further composed of ttie polymer structure,, 
resisting in exhibition of properties extencfing from rubber-tite^ 
55 Similarly to ttie a,(i)-diamino siDcones, ttie compounds of ttie present inv&ition r^esented by general formula (7) 
which are obtained tvy tiie reaction of tiie side-chain amino sflk^ones witti reactive triazine or pyrimidine compounds vary 
in viscosity according to tiie degree of polymerization (mdecular weight) represented by (a4b4d), and a higher molec- 
ular weight results in a higher viscosity. For the linear structure and ttie crosslinked structure developed as the molec- 
ular structure according to mettiods of polynnerization, ttie Gnear structure results in softer compou n ds compared wHh 



12 



EP0751 170 A2 



the crosslinkecl structure. For exannple, geMike conpounds rich in the linear structure are f lexBsle and soft, whereas gels 
rich in the crosslinked staicture become hard, resulting in elastic, rutsber-GKe compounds. 

When cyanuric chioride is used as the triazine compound, it can bind to reactive groups of the silicone at a maxi- 
mum of 3 positions, because it has 3 reactive groups. The structure of the silicone obtained thereby is apt to take the 

s crosslinked structure, compared with a compound having one reactive groip such as 2-chloropyrimicfine. The resulting 
compound has therefore a tendency to become hard^ 

Further, more amino gro^as In the molecule of the amino silicone results in more reactive positions, so that the 
resulting corppound is apt to take the crosslinked structure, leading to a hard compound. Accordingly, the i^e of the sil- 
icone having a small amount of . amino groups can provkte the silicone derivative having desired hardness and proper- 

10 ties. 

As an example of the specific structure, the side-chain amino silicone is apt to take the intenmolecular or intramo- 
lecular crosslinked structure when the triazine or pyrimicfine compound having at least 2 reactive groups is used, result- 
ing in a hand compound. In order to avoid this problem, the introduction rate of the triazine or pyrimidine compound is 
decreased, or the triazine conrpound having one reactive group such as 2-chloro-4,6-bis(ethylamino)-s-triazine or the 
IS pyrinfudine compound such as 2-chloropyrimidine ts used, whereby a compound having moderate gel properties can be 
obt^ned. 

More amino groups in the side-chain amino silicone oD results in a harder gel. It is therefore preferred that the 
number of amino groups is proper. In order to obtain the soft gel-like product; the numt)er of amino groips in the mole- 
cule is preferably 5 or less. 
20 As described sdxy^e, the hard gels, ttie soft gels and tiie liquid triazin^ 

silicone derivatives are obtained according to various conditions, and tiiey can be selected depending on each applica- 
tton. sintilariy to the above-mentioned various substituted compounds. 

The novel triazinyl groi^ or pyriniklinyl group-containing aminosilkxme derivatives of the present Invention are dis- 
persed in liquid oil or siHcone oil, and dissolved by heating, followed tiy cooling If necessary, thereby obtaining compo- 
25 sitions extending from gel-like compositions to viscous materials. 

the amount of tiie triazinyl group- or pyrimidinyl group-containing amino silicone derivative of the present invention 
added to the silicone oil varies with the molecular weight etc. of the triazinyl group- or pyrimidinyl group-containing 
amino silicone derivative, and a higher molecular weight and a higher viscosity of the silicone derivative require a 
. smaller amount thereof added. On the other hand, a lower molecular weight and a lower viscosity of the sitkxme doriv- 
30 ative require a larger amount thereof added. In the latter case, the triazinyl group- or pyrimidinyl group-containing amino 
silicone derivative Itself can also be used as a base. When used as a gelling agent, the triazinyl group- or pyrimldiriyl 
group^ntaining amino sificone derivative of the piresent invention Is added gerierally In an amount of 3% by weight or 
more, and preferably In an amount of 10% by weight or more. The gelling agent of tiie present Invention ai^ Includes 
. socalled viscosity thickening agents Which increa^ ttie viscosity of the bases bid leave tiie flijkfity, as well as ttie so- 
35 caDed gelling which inaeases the viscosity and allows the fluidity to disappear. 

The liquid oil may be any as tong as it is compatible with the silicone derivatives of tiie present invention, arid &cam- 
ples thereof include hydrocaitxm oil such as isoparaffin oil, and ester oil. The silicone oil may be any as tong as It is 
liquid, and chain silicones, cyclic silicones, amino-, cait)oxyl- or alcohol- silicon^ 

The triazinyl gro^p- or pyrimidinyl group-containing amino silicone derivatives of the present invention are dissolved 
40 in k)w-viscosity silicone oil, hydrocartx>n oil, polar oil. eta to cause gelation or an increase in viscosity. They can be 
therefore used as btases for various industrial materials as well as for cosmetics and pharmaceutical preparations. Iri 
addition, the triazinyl groups or pyrinwfinyl groMp-containing amino siDcone derivatives of the present Invention thenv 
selves can be used as bases for cosmetics; pharmaceutical preparations and various Industrial materials. 

When, for example, silicone oil having a kw viscosity of 100 cs or less generally used in cosmetics and pharma- 
45 ceutical preparations is used as a soft, homogeneous gel, tiie use of the mono-substituted coripound in wttich a triazi- 
nyl group or a pyrimidinyt group of tiie annno silicone e substituted provides a geMike composition not tmpairirig 
refreshing feeling of tiie silicone al. When used as a hard, homogeneous gel high in form retention, tiie di-substituted 
compound Is mainly employed. 

Asdescrit>ed above, when theslGoonederivativesare used in cosm^ics 
50 ferred tiiat halogen Is removed by sutKStitution, ^& . 

The silicone oil is used for various industrial materials utilizing Its insulating properties and water repellency, and 
can be used property by various seliBCtions aocordng to its purpose of use as a gelling a^ 

The gei-like compositions comprising the triazinyl group- or pyrimicfinyl group-containing antino sificone derivatives, 
of the present invention and siGcone oil are tiiermalty reversible, and adcfition of DMSO to tiie gel-like compositions 
55 results in fluid Gquids. From ttiis fact, this gelation is deduced to be mainly caused by a hydrogen bond. 
The present invention win be desobed In more d^ witti ttte fdlowing exanp 
they are for tiie purpose of iUustration only and sue not iritended to GrrA the s 
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EXAMPLES • 

Three grams (1.2X10"^ mol) of a side-chain amino silicone (BY16-849 manufadured by Dow Coming Toray Silir 
cone Ca. Ud., MW: ca. 25000. amino equivalent: 600) dissolved in 20 g of benzene was mixed with 0.57 g (S.OXIO"^ 
mol) of 2-chtoropyrimidine previously dissolved in 20 g of benzeniB. and the mixture was stirred under rdlux for 24 
hours. After termination of the reaction, the solvent was removed by distillation under reduced pressure to obtain a 2- 
pyrimicfinylorganopolysnQxane wNch has pyriniU^ 

EXAMPLE 2 . 



10 



Thirty grams (6.6X1 0"^ mol) of a both-terminal amino silicone (BY1 6-853B manufactured by Dow Coming Toray Sil- 
icone Ca, Ltd.. MW: ca.4500. amino equivalent: 2250) dissolved in 15 g of benzene was mixed virith 2.46 g (13.3X10- 
?mol) of cyanuric chloride previously dissolved In 1 5 g of benzene, and the mixture was stirred at room temperature for 
24 hours. After termination of reaction, the solvent was removed by distillation under reduced pressure, followed by 
IS washing with water. The resulting product was heated again under reduced pressure to remove the solvent by distilla- 
tion, thereby mainly obtaining a triazinytorganopolysiloxane in which triazinyl groups were bound to both ends. This 
product showed the ioDowing nuclear magnetic resonance spectra: 



20 



25 



30 



,40 



Table i 

Structure Confirmation According to Nuclear Magnetic 
Resonance Spectra (^^C-NMR) 

. Structure Chiemical Shift S 

C-NH-R-Si(R)3 166 il ppm 



0 169.9 ppm 

C-Cl 171.1. ppm 



Solvent: CDCi3 



EXAMPLES 



.3.1 g (1.24X10"^ nrral) of a side-chain amino silicone (BY16-849 manufactured by Dow Coming Toray Silicone Ca. 
Ltd., MW: ca.25000. amino equivalent 600) cfissolved in 50 g of 1 .4Kibxane was mixed with 0. 1 g (4.95X1 0"^ moQ of 

45 2-chloro-4.6-bis(ethylamino)^>triazine previously dissolved in 50 g of 1 .4^ioxane. and the mixture was stirred under 
reftix at the boiling point for 24 hours. After termination of the reaclioa the soiverrt was removed by distillation under 
reduced pressure to mainly obtain a 244,6-bis(ethylamino)J-s-triazinYiorganopoly-siloxane in which 2-chl6rD4.6- 
bis(6thylamino>s triazinyl groups were bound to a part of antino groLps of one molecule of the side-chain amino sili- 
cone. This product showed the fbOowirignudearniagnetic resonant ' 

so ' • . ■ 
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Table 2 

Structure Confirmation According to Nuclear Magnetic 
Resonance Spectra. (^^C-NMR) 

Structure Chemical Shift 6 

-gHj (of an aminoethyl group) 

-CHg- (of an aminoethyl group) 

1 •■■ 

£-NH-R-Si(R)3 

(carbon of a triazinyl 
ring to which a silicone 
was bound) 

I 

C-NH-CH,-CH, 
T 

(carbon of a triazinyl 
ring to which an amino- 
ethyl group was bound) 

Solvent: CDCI3 



EXAMPLE 4 

1 1 .19 g (2.48X10"^ moO of an a.o-diamino silicone (BY1 6-843B manufactured by Dow Coming Toray Silicone Co.; 
Ltd.. MW: ca.4500, amino equivalent: 2250) dissolved In 150 g of 1 ,4-dioxane was mixed with 1 g (4.95X10'^ mol) of 2- 
chloro-4,6-bis(ethylamino)-s-triazine previously dissolved in 150 g of 1;4-dioxane, and the mixture was refluxed for 24 
hours with stirring at SO'^C. After temiination of the reaction, the solvent was removed by distillation under reduced pres- 
sure to obtain a 2-[4,6-bis(ethylamino)]-s-triazinylorganopolysilQxane in which 2-chtoiYM,6-bls(ethylamvio)-s^triazinyl 
groups were bound to both ends. This compound was highly viscous and paste-like. 

0.22 g (1. 19X10"^ moO of cyanuric chloride dissolved in 20 g of benzene was mixed with 5.0 g (1.11X10^ nx)!) of. 
silicone oil having one amino end group (MW: ca. 4500). followed by stirring for 24 hours. After termination of the reac- 
tion, the solvent was removed by distillation under reduced pressure to.rnainly obtain a triazinylorganopolysiioxane in 
which one siftcone chain was bound to a triazinyl grotf). 

EXAf>^PLE6 

0.11 Si (0.59X10:? mol) of cyamiric chloride dissolved In 20 g of benzene was mixed with 5.0 g (1.11X10"^ moQ of 
silicone oil having one amino en6 group. BX16-193. followed by stining for 24 hours. After termination of the reaction, 
the solvent was removed by distillation under reduced pressure to mainly obtain a triazinj^oigariopolystlaxarie in wttich. 
two siTicone chains were bound to a triazine compound. • 

EXAMPLE? 

0.07 g (0.37X10*^ moQ of cyanuric chloride dissolved in 20 g of benzene was mixed with 5.0 g (1 .1 iXIO'^ moQ of 
silicone oil having one amino end groups BX16-193, followed by stirring for 24 hours. After termination of the reaction. 



15 ppm 
35 ppm 

163 ppm 
165 ppm 
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the solvent Was removed by distillation under reduced pressure to mainly obtain a triazinylorganopolysiloxane in which 
three silicone chains were bixind to a triazine compound. 

EXAMPLES 

5 

Amino silicone derivatives (1) to (7) obtained in Examples 1 to 7 were each added to respective silicones so as to 
give a concentration of 10% by weight or 20% by weight and dissolved by heating at room temperature or 8(K) with 
stining, The resulting solutions were each allowed to stand at room temperature, followed by observation. The gelling . 
and viscosity increasing properties of the derivatives obtained in Examples 1 to 7 to the silicones are shown below. 

10 ■ . " . ' ■ . ' • " 

TaWeS 





Sample 


Concentration 


. Sifioone 


IS 






Nal 


No. 2 


Na3 




Example 1 


10 


A . 


A 


A 






20 


o 


o 


0 




Exanple2 


10 


@ 


@ 


@ 


20 




20 


® 


@ 


@ 




Example 3 


10 


A 


A • 


A 






20 


A 


A 


A 


25 


Example 4 


10 


A 


A . 


A 






20 


A 


A 


A 




Examples 


10 


o 


® 


A 


30 




20 


o 


® 


A 


Example 6 


10 
20 


® 
® 


® 
® 


® 
® 




Example? 


10 


o 


o 


A 


35. 




20 


O: 


o 


A 


40 . ■ 


No 1 : dimethytpolysiloxane 5 cs 

No. 2: dimethytpolysiloxane .50 cs 

No 3:decamethylcyclopentasilQxane 5cs 

(g): gel (form retention, kept) 

O- weak gel 

a: increase In vrscostty 

X: solution 



45 . The equivalent anv)um of DMSO was added to each geld No. 1 obtained in Example 1,2. 5. 6 

3. followed by stim'ng. As a result, each gel was turned solution-lika Rom this fact, this gei was deduced to be mainly 
made by a hydrogen bond. 

the novel silicone derivatives of the present invention can be easily synthesized from the amino silicones and the 
triazine or pyrimidirle compounds, and can gel silicone oil or increase the viscosity thereof stably and homogeneously. 
so Thb girled proc^icts are themially reversS)le. and easily produced. Further, the resulting gels are transparent The rea- 
son for tNs is deduced to be that this gel is niainly made by ^ 

Clalrns 

55 1. A triazinyl group- or pynmidnylgroi4HX)ntaining amino si^ 
group bound to an amino group of an amino silicona 

2. A triazinyl group- or pyrimicfinyl group-containing amino sificone derivative represented by general formula (1): 
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wherein each R, which may be the same or different, represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 cartx)n atonrts; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; 'a* represents an Integer from 1 to 400; and at least two of Y are nitrogen, and the remainder » carbon. 

IS 

3. The silicone derivative according to claim 1 . which is represented by general fornnjla (2): 



20 



25 




30 

wherein each R. which voay be the same or different represents hydrogen or a linear, branched-chain or cycjic 
hydrocart)on group of 1 to 8 carbon atoms; m and n ea(^ riepresent integers from 1 to.8; h represents an integer 
from 0 to 6; "a" represents an integer from 1 to 400; at least tiwo of Y.are nitrogen atoms, and the remainder is a 
carbon atom; p represents an integer from 1 to 3 in the case of triazine, or froni 1 to 4 in the case of pyrimkfine; and 
35 when p is 1 or 2 in the case of triazine. or .1; 2 or 3 in the case of pyrimidine. a hydroxyl groip. an anvno group which 
may be substituted by a linear or branched alkyi group of 1 to 6 cartxm atoms, a halogen atom, a cartxbcyl group, 
a linear or branched alkyt group of 1 to 6 cartx)n atoms, or a linear or branched alkoxyl group of 1 to 6 cart>on atoms, 
as well as a hydrogen atom, may be bound to a residual cart>on atom of the triazine ring or the pyrimidine.ring. 

40 4. The sPlcone derivative according to claim 1. which is represented by general formula (3): 




' wherein each R, which may be the same en* different, represents hydrogen t)r a linear, branched-chain or cydic. 
hydrocart)on group of T to 8 caitx)n atoms; m and h each represent integers from 1 to 6; h represents an integer 
55 from 0 to 6; a represents an integer from 1 to 400; at least two of Y are nitrogen, arKi the remainder is caibon; q 
represents an intega- from 0 to 10; p represents an integer from 1 to 3 in the case of triazine, or from 1 to 4 in the 
case d pyrimicfine; and when p is 1 or 2 in the case of triazine, or 1, 2 or 3 in the case of pyrimicfine, a hydroxyl 
grot4^ an amino group which nr)ay be substituted by a linear or branched all^ gi^ 
ogen atom, a carbcncyl groups a linear or branched alkyt group of 1 to 6 carbon atone, or a Gnear or branched alkoxyt 
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group of 1 to 6 carbon atoms, as well as a hydrogen atom, may be bound to a residual cart)on .atom of the triazine 
ring or the pyrimidlrie ring; 

(i) when q is from 1 to 10, Al and A2 are each represented by general formula (4): 




wherein R, m. n, h, a and Y have the same meanings as given above: and AV and A2' each represent hydro- 
gen atoms, hydroxyl groups, amino groups which may be substituted by Pmear or branched all^ groups each 
having 1 to 6 carbon atoms, halogen atoms, carboxyt groups, linear or branched alkyi groi^ each having 1 to 
6 carbon atoms, or linear a branched altoxyl groups each having 1 to 6 carb^ 
or Al and A2 are each represented general formula (5): . 




(5) 



wherein R, m, n, h and "a" have the same meanings as given above; 

or Al and A2 each represent hydrogen atoms, hydroxyl groups, amino groups which may be substituted 
by linear or branched alKyl groups each havirig 1 to 6 carbon atoms, halogen atoms, caitxxyt groups, linear or 
branched alkyI groups each having 1 to 6 caift>on atbrns. or linear or branched altoxyl groups each having 1 to 
6cark>onatoms;and 

(ii) when q is 0, general lomujia (3) is represented by general forn^ 




5. The silicone derivative accordng to daim 1 represented try general formula (7), which is obtained by allowing a 
side-chain amino sifioone to react with a reactive group^ntaining triaziie or pyrlmidinei compound: 
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PR ■ 

I 

Si — 0 

I 

R 



TO 



-Si — o- 



(Cli) «Nj-(CH,)g^-N 



L 




R 

.1 

Si- 



Rj 



(CH.)„-N-^ (CH,) -N~H 



R 

I 

-Si— R 



(7) 



20 



6. 



wherein each R» which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocartx)n group of 1 to 8 cartwn atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; V and "b" each represent integers of 1 or more, "d" represents an integer of 0 or more, and "a+tHd" 
represents an integer of 400 or less; "a". V and "d" each show the ratios, and do not specify the order of anrange- 
ment; and at least two d Y are nitrogen atoms, and the remainder is a carbon 

A method for producing the silicone derivative according to daim 1 which comprises allowing an amino silicone oil 
to react with a reactive groi^Hxntaining triazine or pyrimidine compourrd^ 



7. The method according to daim 1 . in which the amino silicone oil is represented by the following general formula (8): 



25 



30 



(8) 



55 



40 



wherein each R. which may be the same or different, represents hydrogen or a linear, branched-chain or cydic 
hydrocarbon group of 1 to 8 carbon atoms; "a" and V each represent integers of 1 or more, and the sum of *a* and 
V represents an vrteger of 400 or less; "a" and "b* each show the ratios, and do not specify the order of anange- 
ment; and at least one of B, B* and B" is a group represented by general fbnnula (9): 



-'W. (CH,). N— H (9) 



50 



. wherein each R'. which may be the same or different represents hydrogen or a linear, branched or cydic hydrocar- 
bon group of 1 to 8 cartoon atoms; m and n each represent integers from 1 to 6; and h represents an integer from 
0to6;and 

the reactive group-oontaining triazine or pyrimidine compound is a compound represented t>y the following general 
formijJa(IO): 



55 
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is wherein at least one of X\ and represents a halogen atom, the remainders each represent hydrogen atoms, 
hydrQxyl groupSt amino groups which may be sut^stituted t)y linear or branched alkyi groups each having 1 to 6 car- 
bon atoms, carboxyl groups, linear or branched alkyi groups each having 1 to 6 carbon atoms, or linear or branched 
alkoxyl groups each having 1 to 6 carbon atonf«; and crt least two of Y a^^ 
atom. 

20 . 

8. A gelling agent comprising the triazinyl group- or pyrimidinyl groMp-containing silicone derivative aocorcfing to ariy 
•oneof claims 1 to5. 

9. A composition conprising the triazinyl group- or pyrimidinyl group-containing silicone derivative according to any 
25 one d dairm 1 to 5, and silicone oil and/or liquid oil. 

1 0. A base comprising the triazinyl group- or pyrimidinyl group-containing silicone derivative according to any one of 
claims 1 to 5. 
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